Dynamic association-dissociation and harboring of endogenous mRNAs in stress granules.
In response to environmental stress, cytoplasmic mRNAs aggregate to form stress granules (SGs). SGs have mainly been studied indirectly using protein markers, but the real-time behavior of endogenous mRNAs in SGs remains uncertain. Here, we visualized endogenous cytoplasmic poly(A)(+) mRNAs in living mammalian cells using a linear antisense 2'-O-methyl RNA probe. In arsenite-stressed cells, endogenous mRNAs aggregated in granules that colocalized with SGs marked by TIA-1-GFP. Moreover, analysis of mRNA dynamics using fluorescence recovery after photobleaching showed that approximately one-third of the endogenous mRNAs in SGs was immobile, another one-third was diffusive, and the remaining one-third was in equilibrium between binding to and dissociating from SGs, with a time constant of approximately 300 seconds. These dynamic characteristics of mRNAs were independent of the duration of stress and microtubule integrity. Similar characteristics were also observed from fos mRNA labeled with an antisense 2'-O-methyl RNA probe. Our results revealed the behavior of endogenous mRNAs, and indicated that SGs act as dynamic harbors of untranslated poly(A)(+) mRNAs.